PATENT SPEGIPICATION 



^ NO DRAWINGS 

\Q (21) Attention No. 7128/70 (22) FMed 13 Feb. 1970 
Convention AppHcaltion No-. P 19 07 076.9 
Filed 13 Feb. 1969 in 
© ( 33 ) Geaflmtoy (DT) 

(44) Complete Spedifidation published 31 Jan. 1973 
International Classification C01B 33/00 . 
Index at acceptance CIA K10 



(31) 
10 (32) 



(51) 
(52) 



w 1 305 454 




(54) GRAPHITE HEATING AND/OR SUPPORT ELEMENT 



(71) We, SCHUNK & EBE GMBH, a 
German body corporate of 63, Giessen, (Hes- 
sen), Germany, do hereby declare the inven- 
tion, for which we pray that a patent may 

5 be granted to us, and the method by which 
it is to be performed, to be particularly de- 
scribed in and by the following statement : — 

This invention relates to a method for the 
epitaxy of silicon wherein a graphite heating 

10 and/or support element is employed. These 
elements must meet high requirements in re- 
gard to purity. 

It is known (to provide graphite hearing 
and/ or suppiort elements with a silicon carbide 

15 coating. However, such a coaiting is of insuffi- 
cient density to be able to prevent the diffusion 
of impurities from the graphite into the silicon 
wafers. In order that such coatings may never- 
theless be employed, it is (necessary to increase 

20 the diffusion path, i.e. to apply coatings of 
a considerable thickness, i.e. of at least 0.5 to 
1 mm. In this way, it is possible to keep the 
silicon wafers substantially free from impuri- 
ties from the graphite. However, the coating 

25 has the disadvantage that it does not adhere 
well to the substrate, because displacements 
occur owing to the differing heat expansions 
of graphite and silicon carbide, and the thick 
coating cannot follow these displacements ow- 

30 iug to its rigid structure. Therefore, micro- 
cracks occur even after a few heatings and 
render the support element unserviceable, be- 
cause imputf-Mes may pass from the graphite 
to the silicon wafers through these cracks. In 

35 the extreme case, the silicon carbide coating 
may even be detached from the substrate. 

It is tlhe object of the invention to provide 
a graphite heating .and/or support element for 
the epitaxy of silicon^ which is provided with 

40 a coating which permanently prevents! impuri- 
ties from leaving the graphite and firmly ad- 
heres to the graphite substrate. 

The invention provides a method for the 
epitaxy of silicon wherein a heating and/or 

45 support element is used which comprises a 



graphite substrate die surface of which is pro- 
vided with a dense pyrolytically deposited car- 
bon coating. 

_ The pyrolyticafy deposited carbon may be 
either a hard-carbon coating or a pyrographite 
coating; both coatings are free from impurities 
owing to the pyrolytic deposition, and even 
lin t&icknesses of 5 to 50 b um 'they prevent the 
diffusion of impurities from the graphite sub- 
sttirate and are firmly united without cracking 
to the substrate, whereby satisfactory operation 
is ensured over a long period of use. 

The silicon carbide coating which is there- 
after optionally applied to prevent reactions 
between the carbon and the silicon need be 
only a few thick; in this thickness it ad- 
heres firmly to the substf ajte and exhibits no 
tendency to. form microcracks, since it is elastic 
owing to its small thickness and follows the 
displacement caused by differing thermal ex- 
pansion coefficients. 

British Patent Specification No. 983 322 
describes a process which is similar to the 
method described and claimed in this specifi- 
cation. 

WHAT WE CLAIM IS : — 

1. A method if or the epitaxy of silicon 
Wherein a heating and/or support element is 
used comprising a graphite substrate the sur- 
face of which is provided with a dense pyroly- 
tically deposited carbon coating. 

2. A method according to claim 1 wherein 
the carbon coating is hard carbon. 

3. A method according lb daim 1 wherein 
the carbon coating is pyrographite. 

4. A method according to any one of claims 
1 to 3, wherein the carbon coating is 5 to 
50 thick. 

5. A method according to any one of daims 
1 to 4, Wherein a silicon carbide coating is 
additionally applied to the dense carbon coat- 
ing. 

6. A method for the epitaxy of silicon 
wherein heating and/or support element is 
used substantially as herein described. 
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For the Applicant, 
LLOYD WISE, BOULY & HAIG, 
Chartered Patent Agents, 
Norman House, 
105—109 Strand, 
London WC2R OAE. 
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